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(54) RLM FORMING AND ETCHING METHOD WITH CARBON ATOM AND DEVICE THEREFOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide film a forming 
and etching method with carbon atoms by which carbon 
radicals in reactive plasma, laser abrasion or the like are 
directly measured with a high reproducibility and high 
precision and the process of the treatment can be 
controlled and to provide a device therefor. 
SOLUTION: At the time of plasmatizing a gaseous 
starting material at least contg. carbon atoms, depositing 
the carbon atoms in the plasmatized gaseous starting 
material on the surface of the body 1 7 to be treated or 
allowing the carbon atoms to collide with the body 1 7 to 
be treated and executing etching, the plasma is 
irradiated with carbon atom emission light emitted from 
an emission light generating means 27, and, based on the 
amt. of the carbon atom emission light to be emitted and 
the amt. of the plasma to be transmitted, the density of 
the carbon atoms in the plasma is measured 29. Based 
on the density of the carbon atoms, plasma treatment is 
executed. 
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SiSRrtlJfcS i Oj ^*»P>/i4MS3 5;a5St#»te)HTV^ 
5. ?^^3 5(D$tKl-OVNTI±±l5Lfc^2 5 a • 2 5 
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^ {At) tmmm'f-Rxfsk^mir^^ts. mx.itco 
^:^(om^^^^m^(Dm*X'P]^^~-^ 3 3rt'^«A 

b/<C*Sf>#^P4 3;i-ib#^L-CRf^<5r-;^3 3F^|C*J 
(t 5 iS-g- ;</ ;^ f i I J- ^ I c o r V N .5 o 
10 0 2 6] tT;*-5i^y«113 9(caffi .(^Jx.«fn 
iP®E4 0 0V, l;2£3 0mA) 4:BlJ!)Pl-5 *-3K 
va;®3 9|rtJtt2)5tfflffiO[HlSP3 9 a t^.S 5 tOFfl 
|t7'7X-vS:^5fe$-y:-C)KSJSi^5r2 9 6. 7nm(Dj^ 

r (Oj^^is^-M^t^it^. 3 5 ^mm Lfcmi-^^ 3 5 

-*r(D^,2 5 a t©rB^^ciae$^^fc^->-X3 eiciij^p 
frJfcilSlc^nyt^. X^^i§3i^SriiiaLTte*cD,^2 

[0027]^35*SiO2 t Ltzm'^\m^mm'=F 

^^mnm^i: 2 9 6 . 7 nmt-r^zticx'ommm 

l-^%mi:^mmc^tt^-±?>^ki>iX'^^i!)K ^3 5 

<DU«.^\c!ts cx^mm^?i^m(omA^^f\-mmm^ 

HM^^i^mi$. m^iil 65. 6nm, 156. In 
*^S16 5. 6 nm^V^lil 5 6. 1 nm<D^mW-^^ 

(o^mmf-i)^^3 5\zHMLxmmw.f-^^m(o^^^ 
^ yy^tifz^m-^^ic^mm^if^-^^-^x^Mti- 

SrtliiiJ^^L. ^3 5*»e>mtt^tL5K^il^l6 

[0 0 2 81 3 5 icnm Ltzmmm^^^mm\cmi: 

•fS^^tUTIl. ^3 5imHifhn^P]^'fr-:^3 
3co±a5(Crtjg$nfcfc-^'-^, i53 5jC|BloTMW 
$ix501J;tlJ/^n J; 19 3 5 SrBlfStDfiaJDilft 

^mm^tmmm^(DRit'&i:$,mzLxm3 5ic 

f^3^Lfc^^K^(D?^«6^|^*%^ffi|rLfcl5\ ^3 5 

WTE (rtffi) {:iJtCtzFiWi^-:^3 3(D±m^m'^Q 
Rmmat:^MLXm-f. K«^P*^P>®SS:tf;^^v^ 
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5 ^mmmmic a ■& j: 5 tc^^ ut#^ p b#tti t t 

V t Slf 6<3 $ -tir T 1^*1- 5 J: 5 Jc L T t i V \ 
10 0 2 91 ±fBtfc3S3t^ll^$IS2 7{c:ioJt5^3 

L/j:;JS f,ll3tilllS4iHt 2 7 Srlgft LT^ 3 

^ ^ y -= |^§]mxT383tlSl5^ta?e 2 

7^iEi(lLT^^Ji:^Srl^*-f5i5l-U-C'ba;V\ 20 
[0 0 3 0] iS). l^yXS 6 t— :^©^2 5 a irCOWf- 
^]i^4 OS.U^f-3 s//^-4 2 5r^*tS:(t. ij^m4 0 
(iJ:'9l8)t«S3g^^lffi2 7;!i»e>tillt$ixfc^^J1^3l3t 

4itc5^i:r5i:*icf^3 5'/<-4 2 ici t)3g)tj|H^tti^ 

3is ft!i;&oS2 5 b k^^m^tiimm2 9 iroPfllcuy 
X3 8 SrlS:»t> f|b.;^0^2 5 b 2rjSi© bfc¥ff*^S?r;^ 
jKs/ h^tlc)tx:^UT^3t^l1tffiS«2 9{c:g:3t$-ii:SJ; 
5lci-ntfJ;v\ Mir. 3g3t««&|g«2 7tLTtt± 30 
I5(D J; 5 JCS^;^;^ *SSA L?t*5 feg^m LXm^<0:Vy^ 

[0 0 3 1] iSJcfc, ±|E<0j;5(C«^$tlfc:/7X-rM 

[0 0 3 2] 3fe-f . Miaaft: 1 7 ir^^jiBf 6 
(Cli^AP 1 ■i-h^hCO-»7.^(DWJ^-^^^MX^^i> 

^ittii^mxyUT:^mm2 ifi^bms-^i siz/ur 50 
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^iaaflci 7|c«s;?$*5r tlcJ;iJSJ«!.aft:i 7«ri 
[0 0 3 31 ilET-y X-^iaag« 1 J; 5fi)cl8J*aS4> 

X-74'}cJ3»t5i^3glSi^{&a**iJ^9L. fifell^ttSlfM 

[0 0 3 41 r<D;fc«), *lll60?K«if4. ^JtilS^^il 
8 2 7;4^ibl±i«^tv5^*®^»)tM5rK?g^^3[^(C 
7"yX-r4riliiLT^3ta^ai^S2 9(cAlt$*, 7* 
7 Xv cfj ic jo (t 5 7 yKc J; ^^mS^^^^I^O 

VT-^9lcR]Jp^ix5ii5Ji&ll:/3, «feg-&i 5lcM$ 

[0 0 3 5] -5: Lxyy X-^t>(0jK«7 v';i!;/i'S-a(4£i 
[0 0 3 6] HP*>. 5fe-f. iSii?STVT-?-9(CiSJljSl; 

^^^^m^^mm4o^c^ 9 2oic5^(fc^5t^«^tij 
1^82 9Anmmmtitm^mmm.4 4i,c^-t^^.M^^x 

<. ifeic, iSJliKT>'x:^9{Ci8;ffljS®;']SrPPJPUr7' 

7X-7^^4^*fctt^T% $fe-f. ^3 5'/-?-4 2^gB 

c fc;i^^iT♦^7■ 7 x-r 4^ f>5i5t-r § 

^i83tiii</)3S;S 1 1 i:^^i^mtiimm 2 9 ir J: t) ay^e-f 

5„ ftic, 5^3 5/^^-4 2 ^lrMV^fc:^Jt^iT♦7'7X-=7(^'0 
i^^j!li^;45|g^t-rS3SS I . i^*i^ll^gg2 7 7)-t 

^a4 4jcj;«9ig^tiiaig4^ff2 7A>hmM^ii^mm 

.0 / 1 ,0 T'*ft f>Ji.fc3S«it a t (C J; 19 ^)t^^:i$^fi 
2 7;5^f>ttl«$*l. 7"7XV4'<Dj^^IS^T'®ltK^n'i 
V^«^(C^*m^m^H2 9(cAI=f$4x536gl. . 
oTio =a • I, ?r**, rroSfiSi. ^:/7X-7ttJ 

LT±E<7)^3feft*^f>, ^ (I2 - I . ) / I. , t^o 
TK I 0- / I .*»lb7'7X-rit'|ct5»tSg?^7 v'^yHC 

[0 0 3 7] fJi). ^i5^^g[T:/7^:^9|ca]3!Jn$^^2.i«Jl!S 
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14, n^mwomm. y^^^omm. -fn^^^w^ 

(0 0 3 8) EP*>. :fy:^-r^[ziS6ni>mmy'y:fi/vm 
[0 0 3 9] rwi 5lc*||«|(05i^ffil-iJ;ixll, 
[0 04 0] HJiroji^ffi 2 

igi 5 \imi&<oj[^m 2 1# y 7 x-^ftiaiittostii&sr^ 
[0 04 1] :^mm<DMm\i. ? 

[0042] EP*,, 25a (r)±:fj\ciiLmi-^M^^^ 

5 3 ;6S, 2 5 a «^1-ffl!)lC|4|| 2 OSW^ 5 5 ii^^ 

tfcm, m S.U'II 2 (DRlt^ 5 3 • 5 5lc:<}:lJ^2 5 
a Sr^ LTSU^Jt^^^ 3 f^©y 7 Xv icifi] (t TtHlt-r 
5J;5(c:RW^?*T«3fc«ft«lttlSB2 9(CA#t^1tT^: 40 

[0 0 4 3] ^(OU. 0»Jxtf^lS#tM5 3 t^2Rit 
(75 ±* L T V ^ ?) 7° 7 X^ 4^ I- *3 It 5 ^ ^iSi^ 

5t3fiSSr^3taittiJ^fi 2 9 Id J; ^) IfaiJ L-CSJ^|g)t3S 
a I,.,. tL> ii»:(c:^3 s//<-5 7S:Wv^T7•7X•7t^l 
^ Hfc^^J!S^^)t*a?rB 1 S.D^m 2 RitM 5 
3 • 5 5^£::/^LT7•7X■=?"t•|cRg|^L■r^3tM^tlll^tt 
2 9liAW$-frTAW3iSl . 4rH-aiJi-5. ^■LT;li^ 50 
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bAl+Sfiair... tl. tlcJ;!?X7X-r4'Ji*5»tSj^ 
«9'^;&/HcJ;5]K3(511i^B3tj»ro!ai|X^ { (I. -I 

r.f. ) / 1 r.f. X 1 0 0 } ^mn Lxmmy i^^yuaS 
[0044] :^w&<o^m\±%m<oi^m 1 1 

m-&-^Mc-fy:<-^^<Dmmy'yl3J^^m^&'^^^X-m 

s r t ic i 9 susttT' 7 x-7 * 1^*5 n^mmw^^^ «r 
[0 0 4 5] rroj;5»c:**ife(oji5«it4, mmnmmi 

£0 i ^ (c|§*^|§*^g 2 7 ^l^lt e r i: < , 

§13 rttCT«3t-f ■5J^^M^-%*^^*lJffl LT7°7X-r 

■^»j^^7':^*/i-««^ij^1-5ri:;65-et, mmm 

[0 0 4 6] mm<omm3 

-riiiB&^fffiigTfe 9 . mmomm 1 <t l^-<og|5$^le:ov^ 

x\m-<r>n^^iiLx^<Dmmttmm^'^mi-i>. 
[0 0 4 7] f^mRxi^yi-y^ii}immm^mj$.i-^:^ 

Rxj^Tumm? 7;}sifsc»^^ll^r*3^^-cft*^i^1t$n, 

J:g|5«IS 7 5 IdttHsl-i: LT©«^?i^R^ 7 9 XT^ 

mM7 7i,z->]) =• ymm^(o^imt^ 1 7 sr^>«r^»t 

5o TSP®fli7 7lc«t-;?- (la^-Brr) ^s^iS^? 

^m^hmeo o°c(D^mx'U&mm'sjm\cf£^x 
*^ii»ji^«iT-{4T^sffi7 7oag^^iaiiSJ 

[0 0 4 8] ^rUT^AP 1 3 *^t>T/U=i'>';<f>^ t^K^ 
7 5IC, ifljx.«l 3. 5 6MHz(Oii5JlSiS:W*PLTT 

%mm7 7 t<Dmz.T ti^m(r>m.^D :^<D-yy :< 
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%^mm.2 7f}>hm^^fi^mmM^^%u^. 

m7 3rt(7)7"7X-7Sriiii$-ti:-Cffi*tUtiaa§ixfc^ 
7tll^til^ffi2 9(c:Al=f*-Br, 7'7X-^4>|cibnt5^^ 

^SSrSiJ^L. 'tDSl)^^*^cS':5v^T±g^5«ffi7 5IC 

ppap iSj^j^fl;;']^ 7 ^ - J/ 2? mm-t^ zt\c 

X 9 7'7X-riHro^^i!g^^*S:{j»?-^jc:$-«:fc 9 , 
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[0 0 5 1] !$.mRxf^y^yi^^mms^m!^-r^iy lo 
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(0 0 5 2] -^rLT^AP 1 3;6^f)glf^jjftl:(07k^;t^;=^ 20 
^^AL?tc*5t#^^t2 3^^e3#^LTK^^SS8 3rt 
f!l;tli 1 0 P a(Dg^f^©;^fxjEtc^S*)?'i;^|S^^'-1^' 
^4^fi9 ^ajx.ll3 0n s (D/<>'l';^i|iT-UVX 

icitpioj/cm' ff)3i:^ju^^m^Mm^titzu- 
^n<n>^y7.^-u=?-^^^\mmm.=^^m&^^^x^% 

a (y/w-i^) 9 2^Ji^)«L. ^^OfSf^l 7±(::±|l«1- 

5. fSi, ±fB^#-c®«a3tgtti3l-v^;^ ho-A/ 30 

[0 0 5 3] ^r©^. ±IBU)t^Jfe<DJ^ffiUCt5tt5SiJ 
«^^i:l^«»cXSlF«8 3(D-3^tc:Ell$nfc^*iSl 
?84^il2 7;i^bWlt$tv5^^ili^36)t^^. 

S8 3l^(C^^bTV>5^?tS9 2^V^tt^^l!ia<*:l 7 
W±:&Sriiig ^ -tt-fcmi-^^ti^^tilSe 2 9 (CAW ^ -a: 

x^imQ 2^>^\,^\tm.vm.w-\ 7±*ic:*5(t5iK^» 

*^rK^^,^T^— »J'|l5fe|gfi9 1 40 
-r?>rtJCj;f9. ^*a9 2+^lS4lSf*Qfafr 1 7±:^ 

[ 0 0 5 4 J mmnwM 1 ~ 4 tcjsv^-c^sfi^^-^a^ 

OW C0i:#. tSo-C^7*7X-7^^^^VMj;#^ 50 
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)fett^^ffi<^tt, ^%im»Em.m.2 7i}^hmiA^itx% 

)t«l«^W3§m2 9 frAW$H5^lgIS^II3till03fiSSr 

H-SiJL, X^-'<>'U;^;J5H I GH (;*->') <Dh%. U-oX 

2 9 |cAlt$ix5^^1S^I8*ijSro?Saic:H-aiJLT7'7 

X-v'cf3^v^(4^)tfe^ 2f oK^^i^^^HciS^^S 

J;v\ rtilc:<t9^it^*4^fi2 7;0^e.llllt$4X'5K 

^LXm'^-r^ZttiiX'^^o X. t(D:ty. :ty\tm 
^ti^m 100 mm{Cto\i^X:ty 5 0 mg>. 5 0 m 
&U&X^<;i^:^MmWcmn^X\^?>. rro^^tdjoV^ 
-Ct. l§3tiS8l§:t^S2 7(DmlStg^3 y/-?-Srlg»t> 

[0 0 5 51 X, ±E Lfc*JS(7)?i^ffi 1 ~ 4 (Ct5V^T^ 
(0 0 5 61 HJS^ll 1 

HI 8 Ity 7 If t-iS tt 5 7 i^* /K- <t ^ ^^J^i^ 
^Jt^OPiiHX* t iS^iST V7-:h 9 icRiAD ^ix-s 

^7 X-r tf l-*J»t 5^^7 i?;«7/V'S:ili?&«YI;i-S r i: 

[005 71 mmm 2 

i:yy ^^iti^x^yf-yyfu^-m-nmmm^&^Ticm 

[0 0 5 81 5fe-f. 7/l';*-n*-y-}?y;tf;^i: LTWiXi? 
n;i-^'iJ'7/i';to7'^'>' (C, F.) i:-^tfR^^:f}:^i: 
M^^^3{H\cmXLXmtli:0. 4P a\Z^-^tmc 

Mm^T>'Ti-9\'m!^^m:t] m:t}i. 2KW. liiS 

^13. 5 6MHz) ^fPilPLTK^^SISrtlCT'yX 
•7^4^L, MfC^H^l Sli/^-fZ^flE (-3 0 0 
V) SrPPAPL^. X, SJ^taftl 7 t L-CfiS i 0« ± 

[0 0 5 91 LXM^^m 3 (C^Jt^Si^Jti^^^iSS 

2 7^^^tmt^iT., m^mmiiimm2 9[zx^^Hh^ 

y7X-rif>|ct5it2>jK^7v';*>'Wco;gga^$y!£L. ^(O 
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[0 0 6 01 ^ro^i^-yf^yi^^ttSrW^Lfcir^. 

[0 0 6 11 SIC. m^mt^m-<^-ftib\c^mi¥'> =r. 
[0 0 6 21 mmm3 

Urrot-U 3v£«|c. -®ffl;^*;<f^Sr7' 
JclttBJI-S.. 

[0 0 6 31 5feT^ -mtmm:ff^t:i(.m:if^fi-(b^i^ 
Rlt-:ff^i:M^^^3(HicmAl.XEE:hi: 1 3 P a ic^S 
ot*|cBJiiKTVx':f-9»c:i^J^j!6m;>j (li:^5 0 0 

W. ji&^lS. 5 6MHz) SrfPJPUXSS^SSrt 
^SiSLSf*: 1 7 Sr 6 0 0 KlC^JPf^Lfc, 

[00641 * LTK^^sg 3 icmffit?&^m?&±^m. 

27A-htiiM^ix. ?^titm^m'mw.2 9KA^^H^m 

ji)^^fiHBUfctr5, 5 0 0;^-v^^>^ 

Hp— ess 0. <DiS*!ia^*:i 7 t LTO 

•>v ='>&m\^MLxmm-xh^ti, m9ic^mm 
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[0 0 6 51 MIC. S^|git:4:^'<5;fc*. 1 5 OftW 
-y^^imL/.CV^a-g'lcJt^t)! 0 OtScfcfciJyii^fj^fflCli 
tc J: ?) If-aiJ Lfc i: r ^T«i^ y :i >-Stg(clilJJ^- 
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VMl tFT u— v- 3 ><^^(D^my v'*>'^S:ii^v^^f 

[0 2 1 ^m^itm?^^mm<Dmmt:^^i-mmvsi^mx 

[041 T'yX-r^ttSS^Bw^J^MB&^^-f-tiie^ig-efo 
[061 lli6(Dj^^3tC#.5;^/-?s/^«!.ai§Sro«tll&Sr 

T^i-wtmmmmxh^, 

^^s<^tKii&^^^-r«i»&Kff®0T-fo?>. 
30 [0 81 mmmf-^^i^<om'^m t i^^asm;^ t 

[0 9] ^^j!l^|§3fe^OK)|X»i;figM$Hfcllffi<D 

[^-^-roiftpj] 

1 7 : ^^mi^. 2 7 : mt/tm^±^^t LX 

<r>^itmm±mm> 2 9 : ^^m^m^sct vx<o?&^ 

m^m'^m. 71 :i^mRU:^yi-y-^9&mmB.^mi& 

40 isssrflffigi-su— y-*T^ix-->3 v^o-as^g 
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